Generation of a highly stable, internalizing anti-CD22 single-chain Fv fragment for targeting non-Hodgkin's lymphoma.
The generation of a single chain Fv (scFv) fragment derived from the anti-CD22 monoclonal antibody LL2 resulted in a molecule with good antigen binding but very poor stability properties, thus hampering its clinical applicability. Here we report on the construction of an engineered LL2 scFv fragment by rational mutagenesis. The contribution of uncommon wild-type sequence residues for providing stability to the conserved common core structure of immunoglobulins was examined. Aided by computer homology modeling, 3 destabilizing residues within the core of the wild-type VH domain were identified. Owing to the conserved nature of the buried core structure, mutagenesis of these sites to respective consensus residues markedly stabilized the molecule but did not influence its antigen binding properties: the engineered scFv MJ-7 exhibited exceptional biophysical stability with a half-life not reached after 6 days of incubation in human serum at 37 degrees C, while fully retaining the epitope specificity of the monoclonal antibody, and antigen binding affinity of the wild-type scFv. Furthermore, both the monoclonal antibody LL2 and the engineered scFv fragment became fully internalized after only 30 min of incubation at 37 degrees C with CD22+ tumor cells. These properties predict scFv MJ-7 could become a novel powerful tool to selectively deliver cytotoxic agents to malignant CD22+ cells.